The purpose of the present paper is to show some application of fractional calculus to the solution of time-dependent, viscous-diffusion fluid mechanics problems are presented. The classical transient viscous-diffusion equation in a semi-infinite space is shown to yield explicit analytical (fractional) solutions for the shear stress and fluid speed anywhere in the domain. Comparing the fractional results for boundary shear-stress and fluid speed to the existing for an analytical results. The fractional methodology is validated and shown to be much simpler and more powerful than existing techniques.
INTRODUCTION
Let For functions f(z) and g(z) analytic in U, we say that the functions f(z) is said to subordinate to g(z) if there exist a Schwarz function (z), analytic in U with (0) 0 ( ) 1, , and z z U     such that f(z)=g( (z)), z∈U. We denote this subordination by ≺ g or f (z) ≺ g(z), z∈U. In particular, if the function g(z) is univalent in U, the above subordination is equivalent to f (0) = g(0) and f(U )⊂ g (U) . Let (z) be an analytic function in U with (0)=1, '(0)>0 and Re{ (z)}>0, z∈U, which maps the open unit disk U onto a region starlike with respect to 1 and is symmetric with respect to the real axis. Denote relating the function classes * () S  and C( ), the Fekete-Szegö inequality for functions in the class * () S  was also deduced. For a brief history of the Fekete-Szegö problems for the starlike, convex and other various subclasses of the normalized analytic function class A, we refer the reader to the work done by and (Ramachandran et al., 2009) ]. of course the main result shall refer back to (Fekete and szeg¨o, 1933) in the year 1933. After 30 years or so, (Keoghand Merkes,1969) solved the problem for certain subclasses of univalent functions. gave excellent results for the class of close-to-convex functions. Recently (Shanmugam et al.,2006) have studied the Fekete-Szegö problem for subclasses of starlike functions with respect to symmetric points. Motivated essentially by the aforementioned works, we prove the Fekete-Szegö type coefficient inequality in Theorem 2.1 below for a more general class of normalized analytic functions.
For , ∈N, 0 kN  the authors (Darus, 2008) 
The basic mathematical ideas of fractional calculus (integral and differential operations of noninteger order) were developed long ago by the mathematicians Leibniz (1695), Liouville (1834), Riemann (1892), and others, brought to the attention of the engineering world by Oliver Heaviside in the 1890s, it was not until 1974 that the first book on the topic was published by Oldham and Spanier. Recent monographs and symposia proceedings have highlighted the application of fractional calculus in physics, continuum mechanics, signal processing, and electromagnetic.
As a first part, we obtain the Fekete-szegö inequality for the function f∈A in the class , () k R   defined as follows:
, we get the Sălăgean differential operator. When k=0 or =0 gives Ruscheweyh operator, =0 gives Al-oboudi differential operator of order k
Definition 2: Let (z) be a univalent starlike function with respect to 1 which maps the unit disk U onto a region in the right half plane which is symmetric with respect to the real axis (0)=1 and '(0)>1. A function f∈A is in the class
In order to prove our main results, we need the following lemma:
Lemma 1.1 (Ma and Minda, 1994) If 
   or one of its rotations. If v=1, then the equality holds if and only if 1 p is the reciprocal of one of the functions such that the equality holds in the case of v=0. Also the above upper bound is sharp, it can be improved as follows when 0<v<1:
We also need the following result in our investigation. Lemma 1.2 (Ravichandran et al., 2005) If
The result is sharp for the functions 1 () pz given by (1 ) ( 1) .
Equating the coefficients of z and 2 z , we obtain 1 = 
  , then by Lemma 1.3 and Lemma 1.4, we obtain 2 2 3 2 2 1 2 2 1 4( 1)( 2)(1 2 )
( 2)(1 2 ) 1
( ( 2)(1 2 ) 1
(
To show that the bounds are sharp, we define functions Remark 2: In its special case when =1, =0 and k=0, we arrive at a known result due to (Ma and Minda,1994) .
APPLICATIONS TO ANALYTIC FUNCTIONS DEFINED BY USING FRACTIONAL CALCULUS OPERATORS AND CONVOLUTION
The subject of fractional calculus (that is, calculus of integrals and derivatives of any arbitrary real or complex order) has gained considerable popularity and importance during the early decades. Two of the most recent works on this subject of widespread investigations include rather comprehensive treatises on the theory and applications of fractional differential equations by (Podlubny,1999) and (Kilbas et al., 2006) . 
 where ⋀ and are defined as in Theorem 2.1, respectively. These results are sharp. Since, by (1.1) and the equation (3.4),
For 2 g and 3 g given by (3.9) and (3.10), respectively, Theorem 3.1 reduces to the following interesting result.
where the coefficients n B are real with 1 > 0, 2 > 0 and > 0 ( ∈ {1,2}). (2 )(3 ) ,
where ⋀ and are defined as in Theorem 2.1, respectively. Remark 3: In its special case when = 0, = 1, = 0, 1 = 8 2 , 2 = 16 3 2 . Theorem 3.2 coincides with the following result due to for which () fz   is a parabolic Starlike function defined by (Goodman, 1991) and (Ronning,1993) . (Ma and Minda, 1993) .
CONCLUDING REMARKS
The study of operators plays an important role in the geometric function theory. Many differential and integral operators can be written as in terms of convolution of certain analytic functions. It is observed that this formalism brings an ease in further mathematical exploration and also helps to understand the geometric properties of such operators better.
